WO 2005/068872 



1 



PCT/JP2005/000215 



w m » 

[0001] *3&m*. ^T^mt^Mxm^m^<yy^^tcm^mmu%^ 



[0002] 'i£%&vmw%^yvyki,xm^fr><<pz>izfi'~y, iso° mohn, -ftefrh. i 

[0003] itfc?Ts?\?ytmtmi%mo o ,^2^90° ^3^270° ,^4^18 

o° <d^^W(2^v— y, 90° mt^^)^Mhx,^yy^t^M(Dy<yy^-(i 

^<T^t^^)^nrzm^m^y^y^xxfmmmffxmi^^U2{zm^ 

#rF«l:#^Bg57-69137 
#fF^2 : #F^¥9~250597 
[0004] Z.<D2.-f^—y^ 90° ^(D^7^tt^ffiV>fc^> ? >^«tLfcgi]-||to^ 

^cos/N(sNi:b) , mm<Dm^^xfmi&Wj:t'(D^x^y'yy^b<DmW]h/^ 
w&$ilttfi¥i%i<z&m'tez>o %<Diz#>z.<D2'7i"-y * 90° m<D^mm^-y^y 



[0005] mnXWai(Dh(Dl-i, ?Ty9V*7KtttottU&ttmi&&MXW 

rot 

flaw ©i/2^>tTiB:«i-5r^SrB(r»tLrv>5(»3H£flio(i2)S:)o -f 

rec 

rot rot rec 
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[0006] ll^tCf^^W^v^^^^f^l^^^^^UTfc^^^fy^^^^, CltL 

rec 

[0007] U*»L/j:iSfc^Rlo^>^KW-i::fcfcoTW:, ^9^tt#ifit-EKi-5flb©# 

rec 

[0008] mf?i:ffli2<Di>wz y mwrxm<D-b<Dtmmi^ ^y^^^ma-t^HMm 

rec 

rec 

9>iHc:#BB1-5CifcJ:>5, ^^W©#*PS*SrW <D\/2)>XV\z.-t^o(D^ 

rec 

[0009] *^KIiw©J:5^B9JSS:^i _ 5^*^'5i$tLfct©-C, M:^— y>^ip]± 
[0010] £fc^i^<z>igS&M^©s/N, Stb©S*f *5±l/J3&&fc^£3fc^L"t, AP 
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[0011] *ftmz£tU'£Wil<Dgm$, 2ooMti^7^tV^l80 0 0>4StfB^£rfco 



^focDs^yx^Zk , k atLk ^0. 25, k #0. 25) £U *9X*tt0)S##|fO 

L R L R 

<D^>bfrb&?Ts?V^¥-ft$.X*<D3&M&D , D <tLT, (k-0. 25)/(0. 25- 

L R L 

R R L 

[0013] *%wn, &ft<ki>2<><Dizffi<D?Ts?v*7¥fc<DHix\MBw 

add 

L R 

L R add 

rec 

[0014] ttt>%WNB5XfE$efcs (k-0. 25)/(0. 25-k )^D /D ({&bk #0. 25, k 

L R R L L 

*0. 25)*«fc*fi, 1»E#flP^:ilftl*5J:V2tlBlflHc, Wm7>(~y>?&fa±£ 



R 



add 

[0015] ^oT=&^ttiw^9^^^W^^^x.^§ox% 9^y{rfpaL-f<o^ 
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[0016] 



mi3p*Tsxmkm$D%7F-tmx*hz> 0 



[0017] 1, 50 



3, 56 

6, 58 ffitl^Ts-V- 

12 ^lCD^^^-Yh 

13 ^GD/^^'y^h 
21 — 24^>'^fc'V 

21a, 21b, 22a, 22b, 23a, 23b, 24a, 24b fJl/PVz&^-fc 
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[0018] — ^©^^^^^^^ffb^loO^^^^^oV^T^^^^kti 
k= (M-W -r/2)/(W t) -"(l) 

rot rec 

[0019] rrCMI^^^^x/W^Ty^^Klfifi^^yb, g-mmh rliW , 

rot 

rec 

rot rec 

[0020] iia^CM/r-W /2)=W ^ISlSfiW <D^#(-S£^-r5WT\ ^CDBfiC 

rot add rec 

(ik=l/2(50%)T'fe-5 o ^(D^B^-C^lOfD^^^^^^^^^^ttX 

L R 

*4<t#;Uxk£ , k , k = (M-W t/4) / (W t) fc&5„ I©^^^^^^ 

L R rot rec 

L R 

[0021] iO»Wt-*5V^ (k +k )£0. 5(50%)J:!9/h£<1-;rU£*9^ttro<S*(W s 

L R 

+k )£0. 5(50%) (t»#3C3)tt, m^T^O^T^W^ 

L R 

L R 

Sr-WPttf). 25, 0. 25ti-Srtt"T?#S(SS^4)„^©J;5{^^>'©^Ti> 

[0023] ^7^#0^7^tVIE^(i@^^^^Bltg-e&5o EI12(i-tLbO^Tt^ 
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[0024] 3&*5£AT<o»WT*tt, IRtt^^W^JteifSrrffiSR'f 5j , r?T*>M-Tj , r^-raj 

[0025] 0120>(B)fi, l#i3#^©^7y^VSrilWffi±t, 2#<t4#^tft)C£> 
^V^tV^^2«¥ffi±^@B©LfctcOT*fo^,rcO^^WT90-IiaBi:V^ 
(»^*6). Hl2(D(C)«l#i:2#^tD^7^b:V^BlM¥ffi±fC > 3#i:4 
#^fHW^7^tV^^2^ 3 F®±(-SfiSbfct)CO-efoi5 > wO^*JsiT90-J 
E«tV^(»*«7). 

[0026] Z.tlib90-l&&Xf90-MW?tts l&tRi&fc^&tRttffi^^jKtfc— 

[0027] STDlBg04&^{Cte, /<7>-^^k , k iSgfilD , D ^U#t4#^lftiSr^7^ c t 3 

L R L R 

^J;9M^±i^fcct^2^^'tIi4^<bf^^±^m^^^^X#5^,^ 

[0028] 90-1, 90-JOT<7)4§-a^|2, SggtD % D Sri, 4#&ffi*3j:tf2, 3#MtiX^^ 

L R 

fcU ^7^*¥k , k ^fi«{cm^*/'c20(75Mft)-e^(A7-gflg)<bU-C , b t fcV^ 

L R 
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MMffl l 

[0030] j^t\ #mmtzmz>mun.ffi^i/y<D-- mMmmzmi^^mmz^ 
xwmimw-t% 0 

(nmxh&o miite?Ts?v*y'(Ds<Tsxm&^i-®umxh& 0 

[0031] ^tlh<Dm^^^X, W^-lX^1-i>(Dte^<DMMOMM\Z£Z7ki®iX:4l-'<?/\' 
[0032] tuia^y^^— ^.2tt, ±^9^^^— ^*^4tT$R^7^^— *##5ia>P> 

g£WKtt£>*t"CV'>5 0 riZ)W7^- ^^5(DT^^ft, ^/W<y5a 
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[0033] fulE^$ft8tratt9fi, ft%frtb£<tobtiX^Zm&<OhTs*^y*/3y(m& 
[0034] tfj|Sffl^l^7>1f6«, ft5fi*rs^9^«l3*S|HWE-rsrfc^J;l9^C51»«^«r 
[0035] tfifB^ib#^l4(i, ^9^#3©W*#*l6tlHHg»^— Si - 5J:$fc7EMfc£ 

T^m3(D^^^n^(Dmmmmx^mi^^^xmfji^xh^ a 

[0036] tfj|E^^tti3«, gH-|H3*3j:U«Il|5}^-r^^> ^f§ife^7^tV21 — 
24i, ^l*i«tt/^2©^7>'^3i^21a, 21b, 22a, 22b, 23a, 23b, 24a, 24b 

KSr^U 28fifc°.xh>\ 28a(it°^h^fcV^r^-f- 0 
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[0037] M^?Ts?V>21—24<Dmfe%fa<0®.&(? 1 ?l/?'%g.)\-t s El6^i-«k5»C 
{£gU 2#^ftiffii77^fcV22<t3#^;1tiffl^7^tV23>7)^2WM¥®± 

Wigu ^^oMISi^¥S^5L^ii:^-r52^i/->'M (stdis«) <Dt><DX*hz> a 

o 

[0038] Mmf^fv^yn, ?T^?mnm>b&%/vX*fcmmz*yis?~-v^hw 
^>^i(DMmti^\m^^t^x^^o\z.u^tix\^ 0 rww*fi, 

rot rot 
add edd 

®)£|S#{t°*h^28, fc°^h>'tV28a*3j:t>^>'D S /F27C^/jN^27a(lIl#^)}(^ 

[0039] ^-ev ^mmte*L%£<w&t) bits z^yiyyuzmmi-^b^mtm^^ 
T^6^£^xmm-tzbfrx$tt$£(Dif2 l t)<Dzb^^, -(Dmifamzmzx 

^#i&ffi;^{$;^/&^^^i^^ -ttt 
^m^mti^h^b^m^^^mtiy<T^6^mm'r^bicx<>x, 

li!ki%M>m£;-tZ>^btfX%Z> a ^T> 1&> 21ikmttX&£Vt2frffit)l)>mi;£ti 

zm&b, \m®t>*^^&\$ts'<Ts^s<Dmm^\<^xmm-$-z> a 
[0040] (Di ^'Rtt^i & m * ^ ttss m \z.o v > x 
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[0041] (2)2*m±^^P**tbSa*fcoV^ 



r 

Ml(g), L=aypyK*(mm), r=t°^h^Xhn— V2(mm), o>=2tcN 
/60 (rad) -Cfc5 B TfB£>5t(l) - (4) iCfeV^T, X ==^Pi/KS/rT?fo5 0 



[0042] [&1] 



Fl = m r r© 2 x\j- |x cos29 



(1) 



F2 = m r rco 2 x 



F3 = m r rco 2 x 



X cos {2(0 + 3ji/2)} •••(2) 



F4 = m r r<a x — 



— X cos {2(9 + 71/2)} -(3) 



x cos{2(0 + n)} •••(4) 



[0043] ±|HF1 -F4©*&fpF(2)fa, TSBfc^vf J;5tw0^5*»fe, wW^^V^ttStC*? 



[0044] [#2] 
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F(2) = m r rco 2 x y |cos20 + cos2^9 + ^ n j + c os2^9 + ^ + cos2(9 + n) 
F(2) = m r rco 2 x — £ os29 + cos(29 + 3tc)+ c os(29 + tc)+ c os(29 + 2n)} 

w IT, COS(7U±9) = -COS0 

cos(2n7i + 9)= cos9 T&S^^, 

F(2) = m r rco 2 x — {sos29 - cos 29 - cos29 + cos20} 

A, 

F(2) = 0 

[0045] (3)2^ffi^^^^$^a^{coV>T 
LTV 

[0046] 2^«'I4^F1— F4te > 1^JH*S^^*180° £&5J:5talSWiSL£C3a»b, * 

ft, Y*&/5^#^,fS*X'(^Eg^dl— d4iU dl=d4, d2=d3£1-5£, TflBfc^ 
FL=F1 Xdl-F2Xd2 + F3Xd3-F4Xd4=0 

[0047] (4) mnm®tj%m^zmt>/<T^-y-6(DMm~^ 
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[0048] Z.<Db%, l#^fgj(-*3V^Tfi, &QLMtbMftQ*Xh>V8* t°^h^tV28a*5j;t) ? 

=i>-PS/K27<D/hM27a)cDK*fCj;-51^ti'[4^<t, lilted (^7>^fcV2:L => 
>n 2 /K270^ra27b*5j;t>^9^^7'21a, 21b)<£ft*{U;51&'tRtt;>j£ 

[0049] 2#^(d*3V^T(4, t^h^28^T5E^^^±5E^^Sb-f-5ji1 :l c7)B§^ W/S 

1--5cfc9t-&5o 2#^<75HufS^-<^h/w^^tt % HHO(b){c^-rJ:55c^ 
XhZ> 0 

[0050] 3#mfifC*5V^fi, fc°^h>'28^±^^75^T5E^^#l!)-r5^ c l : ' WP&cfmft 

[0051] 4mn,m^^xn, fc o *hv28^T^£W£ML-o^>?5^ attiiM^ti- 

T^2rfHfS]-r-5ct5(-^5 0 4#m^^tulE^-<^h/K7)^:^$(i. HlO(d) 
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[0053] 2#«Ciaf (D&J&^h^kSgrHffiV&l&^hMZ, ^[pI^SV^C180 0 

o 

[0054] r^^^At^^hMt^tsriiaot, co^^^yin^ffi-rsig 

[0055] rcD^ffi^^^h^Tliv^^^lW^rwi^ffi^^^-rtj^T-foa/i^, 
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tt, HI 10(e) \z^&j£Wt>^?bfrT<DmfcW^tfMPlbft&z.btfmh®mft^ 

[0056] Z.(DMM(DmWiX^ ?7^?$^7'<nmA^ : 7^x : km50%b~fZ>zk\z£'DX, 
, Hm+^iUbrl, br2X^-r^[^^'tttt^^^C5^cD<ir^5 0 1-&fc>*>, tilted 

[0057] zz.x% mm^mm.mtmtf£6Xo\^T^^^y'(DmAy<Ty^^^m 

&?T^tv^7* ; ¥fc<D;<y>7-Wi, 

k(l— 8) = {M(1— 8)-M /4}/Mr 

0 

= {M(l — 8)-W -r/4}/W -rt^o 

rot rec 

J;M1— M8f2, #iRf£Ml-M8 = 0. 25XMr+M /4T'&5 0 ft*5, Mli:M4i 

o 

#<jfe5«t5H:?l5fifei - 5^t*s-C#5o 

[0058] {^fi^7^te^<Ls^CD£ggtD(D , D ) fctttffl-J-^fc, ? y Is <bt)>b 

L R 

L L 

/h§<T?#, rtub^it (k +k )S:50%J;«3/h$<i-5wt^-x?#So 

L R 

[0059] ZCDMMcDl&nXte. miUZ^£o\C&?Ts?V^Zf¥fc<0'*y>X&k(l—8 
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452fcJteSJ;5fcjgj*ufc. Sfc, 2#*Hifc3#*tilffcov^tt, ^vVi^W-fi 

H1"5^7>'^^^^22a ) 23aCD/^7^^0. 357 ^^lrtil'H-'M'?" 

xWO. 374fcfcSJ:3fc?I£j*Ufc 0 

[0060] ?^*3l#M1ti<b4#^tf ©^7^^^21a, 21b, 24a, 24b<7>^^*S?5k , k 

1L 1R 

, k , k fr-f^XO. 25<hU 2#^fi£3#Mt§itfV <; 7^*^k , k , k , k £0. 

4R 1L 2L 2R 3R 3L 

25Js**K0!lx.f£k =k =0. 357, k =k =0. 0l7)bLXh&\ £fci£fC2#M 

2L 3R 2R 3L 

18ik&8r%f8i<Ds*T*'xmk , k , k , k Srt-^TO. 25£L, ffiW>l#«faf£4#*t 

2L 2R 3R 3L 

W}<Ds<7^X^k , k , k , k £0. 25J^(#!jx.«k =k =0. 427, k =k = 

1L 1R 4R 4L 1L 4R IR 4L 

0. 025)tLXh&\ 

[0061] Rtj|Effl^/^>-f-6fi, HH-Hl4^-r<J:9(-, ^y^W3ii9m^(|l|9-C^-rY 
13^2#^i3#^ticD^7^tV22 > 23^^-f-5{i*fC^(t^TV^ 0 r 

M^^M-rsct5^ffM^ti, mh?Ts?mmzmmi,tcWMx2gfm,mm?7^? 

V^-722ab22bt<Dmb, 3#mM/8^>^^:/23ai23b£OP^Cg|fr XotZ 
^^tlTV^o £/-c, rtlf)0^1*5j;t) ? ^2/^^'>^hl2, 13fi, 
1-5fc*}C— tf— ^/V31^jtl^tL-CV^o HfrfE^l^' :; 9^^^M2{±, |2]9 
tfCbrlT^b/t'tRtt^l^^b, m2<D^yy^^hl3^ H94ifCbr2-e*L 

[0062] C^IIMOfF^iClieffi^l/^^efi, HI4 (a) - (e) \Z.m*t Hi *5iT>*H 

2tfV^^?a^fM2 1 13«t3^a^K27CD^:OT27b c lr(DS^3g^^b^^ 
«l3(C«T^^]5fi^-r5{iS^IS^^-CV^ 0 IU4(a){4, l#^fjWfc°*}>>28^ 
±^{-f£gbTV^<h#W2#^(Z)^7^tV22<!rHl(D^7^^^hl20 

{ig^U IWl[l](b)fi, (a)IH(7)^d^7^W3^180 o 0i|gLfctKf§£^L 
TV^ 0 |Rl|gl(c)li, (a)|H^^^^7^f43^217. 5° ^imLtcVtffii&^L. 
mm(d)it, (a)|l|(D^fiid^7^W3^ 2 2 5 0 (Dtebfc«^L, (e) 
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[oo63] ±&vtz£?imi&£fttzmuM.w\^>'^itt. nkm^tst. 2Hkmv££i&£. 

[0065] £fc, rcD^ffiO^^tCi^^VKis ^7X^W3c7)2#^;ftifflO— ^J-cD^y^ 
^^^•^223, 22bt*9L<DmM®?);<T^6CDmi<0' < 7>*?^hl2(D-- 
^tm^, 3m%ffim<D—M(D?7>?V^7'23a, 23bt'9LCOPfl 

&x%z> 0 

[0066] *fc, i^nmm(D—M^T^^^^t^L(omt,4mnmm(D—M<D^7 

#(-Jt-<T!7^h^<^, Illi^OA^^TO^^o $b(crO^^«tfj|E^J; 
0\^7>^^ht^VyY^U27bb<D&m*mrt&^ 

[0067] c\Z.X^Ty^^y^W(Dy<T^mk(l—8)^mil(DX^Km^-r^tKX 
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Vvri&BLT*3<. 

[0068] fTsflfa^foCfrbl— 4#«lSf05tffi«f>iC?*-e©ffiHISrD — D , 3-Mfj<^7 

1 4 

>?V^7"¥fc%X*(Dm.M$:D ,D , D , D ,D ,D ,D , D ffS 0 

1L 1R 2L 2R 3L 3R 4L 4R 

1L 1R 2L 

k , k , k , k , k h~t&o 

2R 3L 3R 4L 4R 

[0069] H-»Srffl^^5fc*. *9>^*ll«:*<0*4>C^ £ 



D = 


D 


i 


4 


D = 


D 


2 


3 


D - 






4R 


D = 


= D 


1R 


4L 


D = 


= D 


2L 


3R 


D = 


= D 


2R 


3L 


k = 


k 




4R 


k = 


k 


1R 


4L 


k = 


k 


2L 


3R 


k = 


k 


2R 


3L 



[0070] i©«fc5*IWrii©'t>i:^l2fe«ttfl»*M(l)S:^»5o 1rt£t>%&%M<DlVK.m.'&t> 
[0071] ^<DfaM(i)fel(k<D&5iz.LX$:£>?>zt&x*%Z> a 

1L 1R 

^— ^>hM (M , M kMftg) bVX&<D&£:&Z>o 

11 1L 1R 

M =iD {k .F-e i(e + n) } 

1L 1L 1L 

M =iD -F'cos 0 

u i 

M =iD {k .F-e ii6 + n) } 

1R 1R 1R 
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D k +D -k =D k =A •••(2) 

IL IL IR IR 11 

D k +D k =D k =B •••(3) 

2L 2L 2R 2R 2 2 

M(l) = (Dk sin0+Dk cos0)-2-F 

11 2 2 

+ {D (1-k )cos0 +D (k-l)sinO'}2Fi —(4) 

11 2 2 

Cir-Ck =k =0. 5(^9^*50%)«)^?t!:r± 

1 2 

M(1) = (D sinG+D cos0)F+(D cos0+D sin0)Fi 

12 12 

-•(5) 

[0073] ^<D(5)^t^F'{(D 2 + D 2 )} 1/2 (DP]tf^ 0 t£oTk =k =0. 50B#}C}il^ 

12 12 

IL IR 

(D^^it^O. 25<ti-tlfi > r<DSM75^Wii^(i(k -0. 25), -CfcSo wONf 

1 L 

(6) ^/&&^*Lfc£k =0. 5fcft5z:i:asfl?ofco 

(k -0. 25)/(0. 25-k )=D /D •••(6) 

IL IR IR 2R 

k =(k /k )(0. 25-k )+0. 25 

IL IR IL IR 

A=0. 25(D +D ) 

IR IR 

= 0. 25-2D 

i 

= 0. 5D 

i 

[0074] 2mn.ffiic^^xhmm^ 

(k -0. 25)/ (0. 25-k )=D /D -(7) 

2L 2R IR 2R 

asfifcic-fjxtfk =o. 5ic^5 0 .tot (6), (7)«:*Sfijtici-^Hr^^M(i)t4P3 

2 

IL 4L 4R 

<bOTfe6„ ICOl-^k + k =0.452^ +k =0. 374<b£9 > fT^fV^Zf* 

IL IR 2L 2R 

W<DMA\t{l-{0. 452 + 0. 374)} = 0. 174bftQ* ?y>?$&fek =k =0. 25 

1 L 1 R 

kLtz.Wi&\z}fc'<Xffil7%U<X-%Z>ZktfMZ>o 
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MMffl 2 

coo75] mvMMmms ?Ts?i$&<D?7^?\i°^%m\2<n(K)\L7F^sTmiut\^tz.h(D 

add 

R 

L R 

[0076] Lf)^mmitsTmm^<D^>m\^mvxhmm<D^^mbti^t 

[0077] Ell2W(B)fi, l#^ftii3#Mftl^7^fcV^l^®±(^IEgU, 2#<!:4# 

L R 

AflS©*a^* (^—^4y°) k & 3WMhy'&z><DX\ ziftb&m i <n «t 5 ^90-1-1 

, 90-1-2, 90-I-3i:Lfc 0 
[0078] [&1] 
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#1 


#2 


#3 


#4 




K1L 


Kir 


K2L 


K2R 




K3R 


K4L 


K4R 


STD 


0.427 


0.025 


0.357 


0.017 


0.017 


0.357 


0.357 


0.017 


#1<t#4^S : 7— , 
#2<h#3#5 : 7— 


90-1-1 


0.427 


0.025 


0.357 


0.017 


0.025 


0.017 


0.357 


0.017 




90-1-2 


0.427 


0.025 


0.357 


0.017 


0.017 


0.017 


0.357 


0.017 


#1fc#4#37— % 
#2<t#33f)<=5— 


90-1-3 


0.427 


0.025 


0.025 


0.427 


0.357 


0.427 
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